The cdr1B efflux transporter is associated with non-cyp51a-mediated itraconazole resistance in Aspergillus fumigatus.
Recent increases in triazole resistance in Aspergillus fumigatus have been attributed primarily to target site (cyp51A) mutations. A recent survey of resistant isolates in Manchester showed that >50% of resistant isolates had no mutation in cyp51A or its promoter. We investigated the mechanisms of resistance in clinical azole-resistant isolates without cyp51A mutations. Twelve azole-resistant isolates, 10 of which were itraconazole resistant, were studied. Bioinformatic comparisons between Candida albicans efflux genes and A. fumigatus genome data identified 20 putative azole transporter genes. Basal and azole-induced expression of these genes and cyp51A was quantified using RT-PCR with comparison with clinical azole-susceptible isolates. Function of high basal or itraconazole-induced expression transporters was tested by gene knockout in azole-susceptible and azole-resistant isolates. All susceptible strains showed minimal basal expression of cdr1B compared with 8 of 10 azole-resistant strains with high basal expression of this gene (>5-fold), 3 of which showed >30-fold increased expression. Knockout of this gene resulted in a 4-fold reduction in itraconazole, posaconazole and voriconazole MICs for a susceptible clinical isolate and a 4-fold reduction in itraconazole susceptibility in a clinical resistant isolate. One strain showed a >500-fold induction of cyp51A. No increase in basal expression or expression after induction was seen for the 18 remaining putative transporters. The reasons behind the shift away from target site mutation in azole-resistant isolates from Manchester are unknown. The modest change in expression of cdr1B in azole-susceptible strains implies that only study of resistant isolates will lead to further understanding of resistance mechanisms in A. fumigatus.